Experimental design for enantioselective separation of celiprolol by capillary electrophoresis using sulfated beta-cyclodextrin.
A capillary zone electrophoresis method was developed for the enantioseparation of celiprolol enantiomers, using a sulfated beta-cyclodextrin (beta-CD) as a chiral selector. The use of a coated capillary was necessary to achieve stable and reproducible enantioseparations. A central composite design was applied to optimize the method and four parameters were selected for this study: the buffer pH, the buffer concentration, the sulfated beta-CD concentration and the temperature. Resolution between celiprolol enantiomers as well as analysis time and generated current were established as responses. For each response, a model was obtained by a second-degree mathematical expression. From the models, the most favorable conditions were determined by optimizing the resolution between celiprolol enantiomers and by setting the two other responses at threshold values. Response surfaces were also used to assess the robustness of the analytical method around the optimal region. Successful results were obtained with a 52 mM acetate buffer at pH 4.0 in the presence of 3.0 mM sulfated beta-CD at a temperature of 19.5 degrees C. Under these optimized conditions, baseline separation of the celiprolol enantiomers was achieved in less than 10 min. The method showed good validation data in terms of precision, accuracy and linearity, and was found to be suitable in determining celiprolol enantiomers in pharmaceutical preparations and in biological fluids.